The connections between different neurons in CA1 network are listed in Table 2 . Based on the 2 8 4
anatomical study of the connectivity in CA1 area [31] , each BS cell receives excitatory AMPA 2 8 5 projections from the nearest 50 PY cells, while each PY cell receives inhibitory GABA projections 2 8 6 from the nearest 20 BS cells. The BS cell also forms gap junctions with the nearest 4 BS cells. The 2 8 7 specifics of the synapse location, strength, and delay are also summarized in Table 2 . 2 8 8 In our CA1 network model, 400 PY cells are randomly allocated into 5 different groups, each of 2 9 0 which has 80 PY cells and represents one place cell assembly, as observed in experimental studies 2 9 1 [32] . To mimic the synaptic input from CA3, each place cell assembly receives sequential Poisson 2 9 2 noisy input. The duration of the noisy input is 35 ms and the start times of two sequential noisy 2 9 3 inputs are shifted in time by 15 ms. In this case, each ripple event is driven by the noisy input train 2 9 4 that lasts for ~95ms. The setting of this CA3 input pattern is based on recent experimental studies, 2 9 5 which show that during awake SWR associated replay, the decoded trajectory from the firing 2 9 6 activities of CA1 place cells exhibit discrete "jump" behaviors, which is believed to result from 2 9 7 the attractor state changes in the upstream CA3 [33] . Since the mean time for the decoded location 2 9 8 change during one ripple event falls within the 25-50 Hz slow gamma range [33] , we choose to set 2 9 9
the duration of each noisy input to be 35 ms. . Our model for prefrontal cortex (PFC) is based on the layer V PFC microcircuit model published 3 0 3
in [17, 34] . We modified the original model to include 100 pyramidal (PY) cells and 25 3 0 4
interneurons (IN) . The biophysical properties of the single neuron model are kept the same. 3 0 5
Similar to the CA1 network model, the PY cells and IN cells in PFC model also form two 2D 3 0 6
planes with 10um spacing and 20 um spacing respectively. The physical specifics of the cell 3 0 7 model is shown in Table 3 . To reduce the computational complexity of the network and to be 3 0 8
consistent with our CA1 model, we reduce the segment number of each compartment to 1. 3 0 9 The connections between the cells in the PFC network is shown in It is well known that the hippocampus closely interacts with a large number of cortex areas, 3 2 7
including the PFC, in both monosynaptic and multisynaptic pathways [18, [40] [41] [42] . The ventral 3 2 8
hippocampus CA1 region and the proximal subiculum make monosynaptic projections directly to 3 2 9
both the excitatory and inhibitory neurons in PFC [43] [44] [45] . Based on these experimental findings, 3 3 0 the pyramidal cells in our CA1 model project to both the pyramidal cells and interneurons in PFC 3 3 1 via AMPA synapses. The specifics of the connection are shown in 
Sequence replay analysis 3 6 7
To quantify the sequence replay, similar with previous studies [3, 49] , we define a matching index 3 6 8
(MI) shown in (3). In this equation, N is the total number of neuron pairs from different groups. 3 6 9
Since there are five groups in the simulation, each of which have 10 neurons, the value of N 3 7 0
is the number of correctly ordered neuron pairs between any two groups 3 7 1
is the reversely ordered neuron pairs. When all the neurons fire and form a sequence equals to N. Therefore, the value MI will be -1. If the sequence replay is totally 3 7 6 random, on average, the term
will be equal. In this case, the value MI will 3 7 7 be close to 0.
Calculation of local field potential 3 8 2
To compute the local field potential, we sum up the total electric field generated by the 3 8 3 transmembrane and postsynaptic currents across all the compartments of the neurons[50]. The 3 8 4
recorded electric potential is computed by equation (4) using the source-field model of current 3 8 5
monopoles. In the equation,
is the recorded potential at time t and position r. σ is the 3 8 6 extracellular conductivity. N is the total number of compartments.
between the compartment n and the recording position.
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